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RADIO INTERFERENCE SUPPRESSION 

This invention relate* to an arrangement 
for the suppression of radio interference from 
electric motor*, and in particular from electric 
motors having automotive application! such as in 
windscreen wipsr circuits and heater blower circuits. 
These electric motors generate electrical noise 
because of the sparring at the brush/ commutator 
interface. This electrical noiae is coupled to the 
motor vehicle radio receiver by radiation, 
10 conduction, or common impedance coupling, causing 
interference with radio reception. 

It is uaual practice to include suppression 
circuit elements with the wiring elements for 
electric motor* which reduce or eliminate 
15 interference noise on the radio receiver. These 
circuit elements usually consist of inductors and 
'capacitors which attenuate the noise voltage, but 
have little or no effect on the d.c supply voltage 
to the electric motor. Because of their construction 
20 it is not possible to use only a simple inductor or 
capacitor to attenuate the noise voltage at all 
frequencies. For example, a capacitor which can 
■ * attenuate the noise voltage in the lower radio 

frequency bands (AM band)' of 140 KHz to 1.6 MHz has 
25 little or no effect in the higher radio frequency 
bands (FM band) of 86 MHz to IO8MH2. The capacitor 
may even cause the noise voltage to increase at 
frequencies other than those for which it is designed 
to suppress. This problem occurs because the 
30 capacitor can resonate with other circuit elements at 
certain frequencies causing noise peaks in other 
radio frequency bands. This interaction between 
circuit elements is a common problem which limits the 
use of cost effective components for interference 
35 luppression. 
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Further, it is also the usual practice to 
use wire wound choXes as the inductors, and to mount 
these choices, inside the housing of the electric 
motor, with the capacitors connected in the wiring 
circuit which connects the electric notor to the d.c. 
supply voltage. The use of chokes as inductors, and 
the positioning of the capacitors does not lend 
itself to automatic assembly of the suppression 
circuit elements. 

It is an object of the present invention to 
provide an arrangement for radio interference 
suppression which has a cost advantage over 
previously known arrangements, and which lends itself 
to automatic assembly. 

An arrangement in accordance with the 
present invention for the suppression of radio 
interference in an electric motor having at least two 
brushes comprises a high frequency interference 
suppression circuit and a low frequency interference 
suppression circuit, the high frequency interference 
suppression circuit comprising a ferrite bead which 
surrounds a portion of a lead connectable to one of 
the brushes, and a capacitor which is capable of self 
resonance in the high frequency band, and the low 
frequency interference suppression circuit comprising 
a capacitor. 

Preferably the low frequency interference 
suppression circuit includes an additional 
inductance /high impedance element which is capable of 
isolating the capacitor of the low frequency 
interference suppression circuit at high frequencies. 

Where the high and low frequency 
interference suppression circuits are connected to 
ground, preferably the ground connections are 
isolated from one another. 
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The high and low frequency interference 
suppression circuits are preferably mounted on a 
printed circuit board, and a predetermined length of 
track of the printed circuit hoard preferably defines 
5 the additional inductance/high impedence element when 
present. 

The present invention also comprises an' 
electric motor, preferably for automotive 
applications, having an arrangement as herein 

10 described for radio interference suppression* 
The present invention will now be 
described, by way of example, with reference to the 
accompanying drawings, in which:- 

Figure 1 is a circuit diagram illustrating 

15 a typical previously known arrangement; 

Figure 2 is a circuit diagram illustrating 
an arrangement in accordance with a- first embodiment 
Of the present invention for suppression of radio 
interference from an electric motor; and 

20 Figure 3 is an alternative circuit diagram 

illustrating an arrangement in accordance with a 
second embodiment of the present invention. 

Referring to Figure 1, there is shown a 
standard electric motor 10 having three brushes 11, 

25 13, 15 for high speed and low speed operation. Brush 
15 is a common brush for low speed brush 11 and high 
speed brush 13. The circuit elements comprise two 
inductors 12, 14 in the form of wire-wound chokes; 
two capacitors 16, 18; a switch 20 having three 

30 positions, OFF, LOW and HIGH; and a battery 22 for 

supplying a d.c. supply voltage to the electric motor 
10. Inductor 12 and capacitor 16 provide radio 
interference suppression for the low speed operation 
of- the electric motor 10? and inductor 14 and 

35 capacitor 18 provide radio interference suppression 
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for the high spaed operation of the electric motor. 
The inductors 12, 14 give a high impedance path for 
the higher frequencies , thereby providing radio 
interference suppression for the PH band* The 

5 capacitors 16, 18 give a low impedance path for the 
lower frequencies, thereby providing radio 
interference suppression for the AM band* 

In the arrangement shown in Figure 2, the 
electric motor 10, switch 20, and battery 22 are as 

10 shown in Figure 1. In this arrangement, however, the 
wire wound chokes have been replaced by ferrite beads 
24, 26 and capacitors 28, 30* The ferrite beads 24, 
26 (which surround leads 36, 38) have the effect of 
increasing tie inductance of the leads 36, 38, which 

15 are connected to the brushes of the electric motor 
10, and so perform as an inductor* However, this in 
itself is not sufficient to attenuate the noise 
voltage to an acceptable level, so extra capacitors 
28, 30 are required. The frequency XQBponBm of the 

20 ferrite beads 24, 26 is relatively flat, with little 
or no resonance. Ths value of the capacitors 28, 30 
is therefore chosen such that they self resonate at 
about 100 MHz (around the mid-point of the FM band) . 
The ferrite beads 24, 26 contribute to this resonance 

25 to give a wider bandwidth of attenuation (preferably 
of at least 35dB) to provide suppression over the 
whole of the FM band. 

Capacitors 32, 34 which are used for radio 
interference suppression at lower frequencies can, 

30 however, (as they are connected in parallel with 

capacitors 28, 30) have an effect on the resonance on 
the capacitors 28, 30 causing a loss of attenuation, 
and a change in the resonant frequency of the 
capacitors 28, 30. This effect is due to the 

35 inductive effect of the capacitors 32, 34 and the 
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leads connected thereto which can reduce the 0 and 
bandwidth, causing a reduction in the attenuating 
properties of ths ferrite beads 24, 26/capacitors 28, 
30 circuit. 

5 As a further improvement to the preaant 

invention, therefore, tha capacitors 32, 34 ara 
effectively isolated from the ferrite baads 24, 26/ 
capacitors 28, 30 circuit as shown in Figure 3. In 
this arrangement, the ferrite beads 24, 26/capacitors 

10 28, 30 circuit (Which define a high frequency 
interference suppression circuit) are grounded 
separately from the capacitors 32, 34 (which define a 
low frequency interference suppression circuit)* . 
further, an additional inductive/high impedance 

IS element 40, 42 is included which minimises the 

effective loading of the capacitors 32, 34 on the 
ferrite beads 24, 26/capacitors 2B, 30 circuit, and 
thereby effectively isolates the capacitors 32, 34 
from the high frequency interference suppression 

20 circuit. 

By providing separate grounds, common 
impedance coupling between, the capacitors 28, 30 and 
32, 34 is reduced. 

At high frequencies the additional 

25 inductance/high impedance elements 40, 42 are 

preferably such as to, present an inductive reactance 
of 200 ohms, effectively isolating the capacitors 32, 
34 (which typically have an impedance of 20 ohms at 
high frequency) from the low impedence (approximately 

30 3 ohms) presented by the resonating ferrite beads 24, 
26/capacitors 28, 30 circuit. This allows the value 
of capacitors 28, 30 to be kept low, thereby 
increasing the attenuation. The length of the leads 
44, 46 between the capacitors 28, 30 and ground is 

35 preferably kept as short as possible to ensure .,'<' 

". i • 
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iapedanoe is kept to a ainiaua. 

In an example o£ tha arrangamant in Pigure 
3, the circuit is asseabled on a printed circuit 
board. Capacitors 32, 34 are 1 microfarad capacitors 

5 having a wound or stacked foil construction. 
Capacitors 28, 30 are 470 pF ceraaic plate 
capacitors. Perrite beads 24, 26 are 16 aa long and 
6 aa in diaaeter. The additional inductance/high 
iapedenoe eleaents 40, 42 is provided by a 

10 predetermined length of track on the printed circuit 
board. This arrangeaent allows autoaatic asseably of 
the circuit. When used with, for exaaple, a two 
speed windscreen wiper motor, the printed circuit 
board can be aounted within the housing of the abtor 

15 with the capacitors 32, 34 connected on one side to 
the ground for the common brush 15 of the motor, and 
the capacitors 28, 30 connected on one side to the 
ground provided by the housing of the motor. 

Using the present invention, the size of 

20 the capacitors 32, 34 for low frequency interference 
suppression can be reduced over previously known 
• arrangements, hence reducing cost; the use of ferrite 
beads is considerably cheaper than wire-wound chokes; 
and the present invention lends itself to automatic 

25 asseably. 
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1. An arrangement for the suppression of 
radio interference in an electric motor having at 
leait two brushes, tjie arrangement comprising a high 
frequency interference suppression circuit and a low 

5 frequency interference suppression circuit, the high 
frequency interference suppression circuit comprising 
a ferrite bead which surrounds a portion of a lead 
connec table to one of the brushes, and a capacitor 
which is capable of self resonance in the high 

10 frequency band, and the low frequency interference 
suppression circuit comprising a capacitor. 

2. An arrangement as claimed in Claim 1, 
wherein the low frequency interference suppression 
circuit further comprises an additional 

15 inductive/high impedance element which is capable of 
isolating the capacitor of the low frequency 
interference suppression circuit at high frequencies. 

3. An arrangement as claimed in Claim 1 or 
Claim 2, wherein the high and low frequency 

20 interference suppression circuits are connected to 

ground, and the ground connections are separated from 
one another. 

4. An arrangement as claimed in any one of 
Claims 1 or 3, wherein the high and low frequency 

25 interference suppression circuits are mounted on a 
printed circuit board. 

5. An arrangement as claimed in Claim 4 
including an additional inductive/high impedance' 
element in the low frequency interference 

30 suppression circuit, wherein the additional 
inductive/high impedance element comprises a 
predetermined length of track on the printed circuit 
board . 



6. An arranganant substantially at 
harainbafora dascribad with rafaranoa to, and aa 
shown in, Figura 2 or 3 of tha accoapanying drawings, 

7. An alactric »otor having an arrangaaant 
aa claiaad in any ona of Claias 1 to 6 connactad 
tharato for providing radio intarfaranea auppraaaion. 

8. An alactric aotor aa claiaad in Claia 7 
for usa in autoaotiva applications- 
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